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(57) ABSTRACT

A liquid fuel cartridge and a direct liquid feed fuel cell
system having the liquid fuel cartridge. The direct liquid
feed fuel cell system includes: a housing having a cartridge
inserting groove and a longitudinal opening in the cartridge
inserting groove; a fuel cell located in the housing and
composed of cathode and anode electrodes and an electro-
lyte membrane; a liquid fuel cartridge that contains a liquid
fuel, inserted into the cartridge inserting groove, to supply
the liquid fuel to the anodes; and a fuel transport unit to
transport the liquid fuel from the liquid fuel cartridge to the
anodes, wherein the liquid fuel is supplied to the fuel
transport unit when the liquid fuel cartridge is rotated in a
first direction and the supply of the liquid fuel is discon-
nected when the liquid fuel cartridge is rotated in an opposite
direction.
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FUEL CARTRIDGE AND DIRECT LIQUID FEED
FUEL CELL SYSTEM HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 2005-64556, filed Jul. 16, 2005, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Aspects of the present invention relate to a fuel
cartridge and a direct liquid feed fuel cell system having the
same, and more particularly, to a fuel cartridge that controls
a liquid fuel supply to a fuel cell, and a direct liquid feed fuel
cell system having the fuel cartridge.

[0004] 2. Description of the Related Art

[0005] A fuel cell is an electro-chemical apparatus that
transforms chemical energy of a liquid fuel into electrical
energy via an electro-chemical reaction. A direct liquid feed
fuel cell provides electrical energy from a liquid fuel, such
as methanol, through a direct reaction of the liquid fuel with
oxygen. The direct liquid feed fuel cell is different from a
secondary cell in that the direct liquid feed fuel cell can be
operated as long as the fuel is supplied from an external fuel
source.

[0006] A direct liquid feed fuel cell can be used in a
mobile communication device by mounting directly on the
device or separately charging a rechargeable battery for the
mobile communication device.

[0007] A fuel cell for supplying electricity to the mobile
communication equipment requires a liquid fuel supply
system having a means for controlling the supply of the
liquid fuel as necessary.

SUMMARY OF THE INVENTION

[0008] Aspects of the present invention provide a liquid
fuel cartridge that controls a liquid fuel supply to a fuel cell
by a rotation, and a direct liquid feed fuel cell system having
the liquid fuel cartridge.

[0009] According to an aspect of the present invention,
there is provided a direct liquid feed fuel cell system
comprising: a housing having a cartridge inserting groove
and a first opening formed in a length direction of the
cartridge inserting groove; a fuel cell located under an upper
surface of the housing and including a plurality of cathode
electrodes on an electrolyte membrane and a plurality of
anode electrodes under the electrolyte membrane corre-
sponding to the cathode electrodes; a liquid fuel cartridge
that contains a liquid fuel, is inserted into the cartridge
inserting groove to supply the liquid fuel to the anode
electrodes; and a fuel transport unit that transports the liquid
fuel of the liquid fuel cartridge to the anode electrodes by
being located between the liquid fuel cartridge and the anode
electrodes, wherein the liquid fuel is supplied to the fuel
transport unit when the liquid fuel cartridge is rotated in a
first direction and the supply of the liquid fuel is discon-
nected when the liquid fuel cartridge is rotated in a direction
opposite to the first direction.
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[0010] While not required in all aspects, the upper surface
of the housing may comprise a plurality of holes for an air
supply to the cathode electrodes.

[0011] While not required in all aspects, the fuel transport
unit may comprise a porous transport sheet that passes
through the first opening, the porous transport sheet having
an end part that selectively contacts the liquid fuel cartridge
according to a rotation of the liquid fuel cartridge.

[0012] While not required in all aspects, the fuel transport
unit may further comprise a transport plate that supports the
transport sheet from below the transport sheet.

[0013] While not required in all aspects, the transport plate
may comprise a slit through which the end part of the
transport sheet passes and a guide unit that supports the end
part of the transport sheet that has passed through the slit by
extending a lower surface of the slit.

[0014] While not required in all aspects, the transport plate
may comprise a protrusion pattern on a region outside a
region of the anode electrodes, and the protrusion pattern
may facilitate a uniform distribution of the liquid fuel
supplied to the transport sheet from the liquid fuel cartridge.

[0015] While not required in all aspects, the transport
sheet may comprise a trench corresponding to the protrusion
pattern.

[0016] While not required in all aspects, the fuel transport
unit may comprise a spacer plate having a predetermined
height which covers the region corresponding to the protru-
sion pattern of the transport plate, and the spacer plate may
be located on the transport sheet.

[0017] While not required in all aspects, the liquid fuel
cartridge may comprise a cylindrical main body that stores
the liquid fuel, and the cylindrical main body may comprise
a long groove in the length direction of the cartridge
inserting groove.

[0018] While not required in all aspects, the liquid fuel
cartridge may further comprise a transport layer that sur-
rounds the cylindrical main body, and the transport layer has
an end part that contacts the end part of the transport sheet
by a rotation of the cylindrical main body.

[0019] While not required in all aspects, the liquid fuel
cartridge may comprise: a cylindrical main body that stores
the liquid fuel, comprising a long groove in the length
direction of the cartridge inserting groove; a pocket which is
a hollow cylinder into which the cylindrical main body is
inserted, the pocket having a second opening formed in the
length direction of the liquid fuel cartridge corresponding to
an end part of the transport sheet; a cap fixed to an outside
of'the cylindrical main body inserted into the pocket to cover
the cartridge inserting groove; and a cover plate that covers
a wall of the long groove by being rotatably mounted on the
pocket and is opened so that the cylindrical main body can
contact the end part of the transport sheet by rotating with
the rotation of the cylindrical main body.

[0020] While not required in all aspects, an elastic mem-
ber may be installed at a bottom of the cartridge inserting
groove to contact the pocket, an outer circumference of the
pocket may comprise a protrusion part, the housing may
comprise a guide groove through which the protrusion part
passes, and after the liquid fuel cartridge is inserted into the
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cartridge inserting groove and aligned so that the protrusion
part can pass along the guide groove, when the cap is
released by rotating in the first direction while the elastic
member is compressed by pushing the cap, the liquid fuel
cartridge may locate at a first position where the liquid fuel
cartridge is mounted in the cartridge inserting groove.

[0021] While not required in all aspects, the liquid fuel
cartridge may comprise a cylindrical main body that stores
the liquid fuel, comprising a long groove in the length
direction of the cartridge inserting groove; a cap fixed to an
outer end face of the cylindrical main body, the direct liquid
feed fuel cell system further comprising a cover plate that
covers a wall of the long groove by being rotatably mounting
on the housing and is opened by rotation of the cylindrical
main body so that the cylindrical main body can contact the
end part of the transport sheet.

[0022] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and/or other aspects and advantages of the
invention will become apparent and more readily appreci-
ated from the following description of the embodiments,
taken in conjunction with the accompanying drawings of
which:

[0024] FIG. 1 is a perspective view illustrating a direct
liquid feed fuel cell system having a fuel cartridge according
to an embodiment of the present invention;

[0025] FIG. 2 is a cross-sectional view illustrating the
direct liquid feed fuel cell system having the fuel cartridge
shown in FIG. 1;

[0026] FIG. 3 is a perspective view illustrating a transport
plate and a transport sheet according to an embodiment of
the present invention;

[0027] FIG. 4 is a perspective view illustrating a liquid
fuel cartridge according to an embodiment of the present
invention;

[0028] FIG.5 is an exploded perspective view of the liquid
fuel cartridge of FIG. 4;

[0029] FIGS. 6A and 6B are schematic drawings of the
shapes of guide grooves according to embodiments of the
present invention;

[0030] FIGS. 7 and 8 are cross-sectional views illustrating
a process for supplying a liquid fuel from a liquid fuel
cartridge according to an embodiment of the present inven-
tion;

[0031] FIGS. 9A through 9F are cross-sectional views of
various types of fuel cartridge bodies according to various
embodiments of the present invention;

[0032] FIG. 10 is a bottom view illustrating the bottom
surface of a transport plate according to an embodiment of
the present invention;

[0033] FIG. 11 is a plan view of a transport sheet accord-
ing to an embodiment of the present invention;

Jan. 18, 2007

[0034] FIG. 12 is a plan view of a spacer plate according
to an embodiment of the present invention;

[0035] FIG. 13 is a perspective view illustrating a liquid
fuel cartridge according to another embodiment of the
present invention;

[0036] FIG. 14 is a schematic drawing of the shape of a
guide groove according to an embodiment of the present
invention; and

[0037] FIGS. 15 and 16 are cross-sectional views illus-
trating a process for supplying a liquid fuel from a liquid fuel
cartridge according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0038] Reference will now be made in detail to the present
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The embodiments are described below in order to explain
the present invention by referring to the figures.

[0039] FIG. 1 is a perspective view illustrating a direct
liquid feed fuel cell system having a fuel cartridge according
to an embodiment of the present invention. A direct liquid
feed fuel cell system 100 includes a housing 110 and a
detachable liquid fuel cartridge 120 mounted on a side of the
direct liquid feed fuel cell system 100. A cartridge inserting
groove 114 is a long groove to accommodate the liquid fuel
cartridge 120, formed in the housing 110, and while not
required in all aspects, the cartridge inserting groove 114 can
be a substantially cylindrical cavity formed of the outer
surface of the housing 110.

[0040] FIG. 2 is a cross-sectional view illustrating the
direct liquid feed fuel cell system having the fuel cartridge
shown in FIG. 1.

[0041] Referring to FIG. 2, the housing 110 also encloses
a fuel cell 140 and a fuel transport unit between the liquid
fuel cartridge 120 and the fuel cell 140. An opening 116 is
formed in the housing 110 in the length direction of the
cartridge inserting groove 114, and the fuel transport unit
passes through the opening 116 to contact the liquid fuel
cartridge 120.

[0042] The fuel cell 140 includes an electrolyte membrane
142, a plurality of cathode electrodes 144 formed on the
electrolyte membrane 142, and a plurality of anode elec-
trodes 146 formed under the electrolyte membrane 142 at a
region corresponding to the cathode electrodes 144. That is,
the fuel cell 140 includes a plurality of unit fuel cells. While
not required in all aspects, the unit fuel cells are connected
in series. Further description of the series circuit configu-
ration of the unit fuel cells is omitted since it is well known
in the art.

[0043] While not required in all aspects, a plurality of
holes 112 is formed in the upper surface of the housing 110
to supply oxygen (air) to the cathode electrodes 144 through
the holes 112.

[0044] The fuel transport unit includes a transport sheet
160 to transport the liquid fuel to the anode electrodes 146
of the fuel cell 140 by a capillary force, since one end of the
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transport sheet 160 is connected to the liquid fuel of the
liquid fuel cartridge 120. While not required in all aspects,
the transport sheet 160 may be coupled to an upper part of
a transport plate 162 depicted in FIG. 3. An upper surface of
the transport sheet 160 contacts the anode electrodes 146 of
the unit fuel cell. The transport plate 162 includes a slit 165
through which an end part 161 of the transport sheet 160
passes, and a guide unit 166 that supports the end part 161
of' the transport sheet 160 that passes through the slit 165, by
extending the lower surface of the slit 165. A spacer plate
164 may also be located between the anode electrodes 146
and the transport sheet 160. The structure of the spacer plate
164 will be described later.

[0045] A printed circuit substrate 184 may be mounted
under the fuel transport unit and electrically connected to a
terminal (not shown) of the fuel cell 140 and connected
through an electrical circuit to an external terminal con-
nected to a mobile electronic device (not shown) for charg-
ing the mobile electronic device.

[0046] FIG. 4 is a perspective view illustrating a liquid
fuel cartridge according to an embodiment of the present
invention, and FIG. 5 is an exploded perspective view of the
liquid fuel cartridge of FIG. 4. The liquid fuel cartridge 120
includes an external pocket 121, a cylindrical main body 122
that stores a liquid fuel and is inserted into the external
pocket 121, a cap 124 with a handle 123 (in FIG. 1) that is
fixed to the cylindrical main body 122 and rotates the
cylindrical main body 122 with respect to the external
pocket 121, an E-ring 125 and a holder spring 126 that fix
the cylindrical main body 122 to the external pocket 121, a
cover plate 128 rotatably attached to the external pocket 121
to be elastically biased in a direction to cover an opening 127
of the external pocket 121, and a cover plate spring 129 that
provides an elastic force to the cover plate 128. Protrusion
parts 130 are formed on the outer circumference of the
external pocket 121. A long groove 122e corresponding to
the opening 127 is formed in the cylindrical main body 122.
The long groove 122e provides a space which allows the end
part 161 of the transport sheet 160 to enter the cylindrical
main body 122, and the cylindrical main body 122 contacts
the end part 161 of the transport sheet 160 in this space.

[0047] Guide grooves 131 for guiding the protrusion parts
130 when the liquid fuel cartridge 120 is inserted into the
housing 110 are formed in the housing 110 wall along the
inside of the cartridge inserting groove 114. FIG. 6A is a
schematic drawing of the shape of the guide groove 131.
Reference numeral 132 indicates a compression spring
attached to the bottom of the cartridge inserting groove 114
of'the housing 110. The compression spring 132 provides an
elastic force to push the liquid fuel cartridge 120 outward
when the liquid fuel cartridge 120 is released from the
cartridge inserting groove 114. FIG. 6B is a schematic
drawing of another shape of a guide groove 131a. Reference
numeral 132a indicates elastic catches near the end of the
guide groove 131a to allow the protrusion parts 130 to pass
the elastic catches 132a by elastically deforming and then
springing back into place to fix the protrusion parts 130 at
the end of the guide grooves 131a.

[0048] A process for mounting the external pocket 121 of
the liquid fuel cartridge 120 in the housing 110 will now be
described with reference to FIG. 6A. To mount the liquid
fuel cartridge 120 in the housing 110, the liquid fuel car-
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tridge 120 is inserted into the cartridge inserting groove 114
while the protrusion parts 130 are aligned with the guide
grooves 131. At this time, the liquid fuel cartridge 120
reaches a first position P1 where it is met by the elastic force
of the compression spring 132. When the liquid fuel car-
tridge 120 is pushed downwards further, the protrusion parts
130 reach a second position P2 and the elastic force of the
compression spring 132 locks the main body 122 rotation
relative to the external pocket 121, and when the handle 123
of the cap 124 is turned clockwise, the protrusion parts 130
reach a third position P3. Next, when the liquid fuel car-
tridge 120 is released, the liquid fuel cartridge 120 is pushed
upwards to a fourth position P4 and fixed by the elastic force
of'the compression spring 132 while releasing the main body
122 rotation relative to the external pocket 121. The process
for releasing the liquid fuel cartridge 120 from the housing
110 is the reverse of the mounting process, and thus further
description thereof is omitted.

[0049] Another process for mounting the external pocket
121 of the liquid fuel cartridge 120 in the housing 110 will
now be described with reference to FIG. 6B. To mount the
liquid fuel cartridge 120 in the housing 110, the liquid fuel
cartridge 120 is inserted into the cartridge inserting groove
114 while the protrusion parts 130 are aligned with the guide
grooves 131a. At this time, the liquid fuel cartridge 120
reaches a first position Pla where it is met by the elastic
force of the compression spring 132. Next the liquid fuel
cartridge 120 is pushed downwards further, the compression
spring 132 is compressed and the protrusion parts 130
elastically press the elastic catches 132a away from the
protrusion parts 130 and the liquid fuel cartridge reaches a
second position P2a. Finally, the protrusion parts 130 pass
the elastic catches 132a and the liquid fuel cartridge 120
reaches a third position P3a where it is fixed between the
elastic force of the compression spring 132 and the elastic
catches 132a. The process for releasing the liquid fuel
cartridge 120 from the housing 110 is the reverse of the
mounting process, and thus further description thereof is
omitted.

[0050] FIGS. 7 and 8 are cross-sectional views illustrating
a process for supplying a liquid fuel from a liquid fuel
cartridge according to an embodiment of the present inven-
tion. The cylindrical main body 122 of the liquid fuel
cartridge 120 includes a porous member 1224 that includes
the liquid fuel, and a transport layer 1225 that surrounds the
porous material 122a and transports the liquid fuel to the
transport sheet 160 by contacting the end part 161 of the
transport sheet 160. The porous member 1224a includes a
plurality of pores like a sponge, to store the liquid fuel, and
the transport layer 1225 may be formed of a porous material
having larger pores than the porous member 122a, to readily
receive the liquid fuel from the porous material 1224 and to
convey it to the transport sheet 160.

[0051] Referring to FIG. 7, the cover plate 128 blocks an
end part 122¢ of the transport layer 1225. Accordingly, the
liquid fuel is not supplied to the transport sheet 160. When
the handle 123 is turned in an arrow “A” direction, the cover
plate 128 moves as depicted in FIG. 8 by the rotation of the
cylindrical main body 122 while the external pocket 121 is
fixed. Accordingly, the end part 122¢ of the transport layer
1224 contacts the end part 161 of the transport sheet 160,
and then the liquid fuel is supplied to the unit fuel cells. On
the other hand, when the cylindrical main body 122 is turned
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in an arrow “B” direction, the fuel supply to the unit fuel
cells is disconnected by separating the end part 122¢ of the
transport layer 1225 from the end part 161 of the transport
sheet 160, and the cover plate 128 covers the end part 122¢
of the transport layer 12256 by the restoration force of the
cover plate spring 129.

[0052] FIGS. 9A through 9F are cross-sectional views of
various types of cylindrical main bodies 122 of the liquid
fuel cartridge 120 according to various embodiments of the
present invention.

[0053] Referring to FIG. 9A, while not required in all
aspects, the cylindrical main body 122 is formed of a porous
member 122a, and accordingly, the portion that contacts the
end part 161 of the transport sheet 160 is the porous member
122a.

[0054] Referring to FIG. 9B, while not required in all
aspects, the cylindrical main body 122 is formed of a thin
transport layer 1225, and the liquid fuel fills the cylindrical
main body 122. Accordingly, the portion that contacts the
end part 161 of the transport sheet 160 is the transport layer
12256. The transport layer 1226 may be formed of the
material for forming the transport sheet 160, such as poly-
mer paper. Even though it is not depicted, the end face of the
cylindrical main body 122 is blocked by the transport layer
122b, to contain the liquid fuel in the transport layer 1225.

[0055] Referring to FIG. 9C, while not required in all
aspects, the porous member 122a fills the cylindrical main
body 122 to hold the liquid fuel within the transport layer
122b. The porous member 122a may have less porosity than
the transport layer 1225.

[0056] Referring to FIG. 9D, while not required in all
aspects, the transport layer 1225 is located on a portion of
the outer circumference of the porous member 122a, par-
ticularly on a portion that contacts the end part 161 of the
transport sheet 160.

[0057] Referring to FIG. 9E, while not required in all
aspects, an inner wall 1224 is formed on the transport layer
1224 to maintain the shape of the transport layer 1225. There
are holes (not shown) in the inner wall 1224. Even though
it is not depicted, the end face of the cylindrical main body
122 is blocked by the transport layer 1224, to contain the
liquid fuel in the transport layer 1226b.

[0058] Referring to FIG. 9F, while not required in all
aspects, the porous member 122a fills the cylindrical main
body 122 to hold the liquid fuel within the inner wall 1224.

[0059] FIG. 10 is a bottom view illustrating the bottom
surface of a transport plate 162 according to an embodiment
of'the present invention, FIG. 11 is a plan view of a transport
sheet 160 according to an embodiment of the present inven-
tion, and FIG. 12 is a plan view of a spacer plate 164
according to an embodiment of the present invention. While
not required in all aspects, a protruding pattern 163 is
formed on the transport plate 162. The slit 165 through
which the end part 161 of the transport sheet 160 passes, and
the guide unit 166 that supports the end part 161 that has
passed through the slit 165, are formed on a side of the
transport plate 162. A trench 167 corresponding to the
protruding pattern 163 is formed on the transport sheet 160
which aligns the transport sheet 160 with the transport plate
162.
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[0060] While not required in all aspects, the spacer plate
164 is open except for the portion corresponding to the
trench 167 of the transport sheet 160 and edge portions. The
spacer plate 164 can also be located in alignment with the
transport plate 162. The pattern structure including the
transport plate 162 distributes the liquid fuel, which enters
through the end part 161 of the transport sheet 160 and
passes to all regions except for the trench 167. Therefore, the
liquid fuel can be uniformly distributed over the anode
electrodes 146 of the unit fuel cells.

[0061] FIG. 13 is a perspective view illustrating a liquid
fuel cartridge 220 according to another embodiment of the
present invention. Reference numerals in FIG. 13 common
to the above embodiment denote like elements, and thus
further description of such common elements will be omit-
ted.

[0062] A liquid fuel cartridge 220 according to the present
embodiment includes a cylindrical main body 222 that stores
a liquid fuel, and a cap 224 with a handle 123 (in FIG. 1) that
is fixed to the cylindrical main body 122 and rotates the
cylindrical main body 222 with respect to a cartridge insert-
ing groove 114 of a housing 110. Protrusion parts 230 are
formed on the outer circumference of the cylindrical main
body 222, and guide grooves 231 are formed on the cartridge
inserting groove 114 of the housing 110 to guide the pro-
trusion parts 230 when the liquid fuel cartridge 220 is
inserted into the housing 110. FIG. 14 is a schematic
drawing of the shape of the guide groove 231. Reference
numeral 232 denotes a compression spring attached to the
bottom of the cartridge inserting groove 114 of the housing
110. The compression spring 232 provides an elastic force to
push the liquid fuel cartridge 220 outward when the liquid
fuel cartridge 220 is released from the cartridge inserting
groove 114.

[0063] A process for mounting the liquid fuel cartridge
220 in the housing 110 will be described with reference to
FIG. 14. The liquid fuel cartridge 220 is inserted into the
cartridge inserting groove 114 while the protrusion parts 230
are aligned with the guide grooves 231. At this time, the
protrusion parts 230 of the liquid fuel cartridge 220 reach a
first position P1 where they are met by the elastic force of
the compression spring 232. When the liquid fuel cartridge
220 is pushed further, the protrusion parts 230 reach a
second position P2. When the handle 123 of the cap 224 is
turned in an arrow “A” direction, the protrusion parts 230
reach a third position P3. Next, when the liquid fuel car-
tridge 220 is released, the liquid fuel cartridge 220 is pushed
to a fourth position P4 and fixed. In the fourth position P4,
the liquid fuel cartridge 220 is mounted in the housing 110.
In this position, an end part 222¢ of a transport layer 2225
mounted on the outer circumference of a porous member
222a is covered by a cover plate 228 (refer to FIG. 15). After
the handle 123 is rotated in the arrow “A” direction while
pushing and then released, the protrusion parts 230 locate in
a fifth position P5, and at this time, the cover plate 228 is
rotated outward by the rotation of the cylindrical main body
222. The end part 222¢ of the transport layer 2225 contacts
the end part 161 of the transport sheet 160 (refer to FIG. 16).
Accordingly, the liquid fuel is supplied to the anode elec-
trodes 146 of the unit fuel cells through the transport sheet
160. The process for disconnecting the liquid fuel supply to
the anode electrodes 146 from the liquid fuel cartridge 220,
and the process for detaching the liquid fuel cartridge 220
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from the housing 110 is the reverse of the above-mentioned
process, and thus further description thereof will be omitted.

[0064] As described above, the direct liquid feed fuel cell
system includes a fuel cartridge that controls a fuel supply
by rotation. According to aspects of the present invention,
the direct liquid feed fuel cell system having the fuel
cartridge provides the following advantages. A liquid fuel
supply to a fuel cell can be readily controlled. Mobile
communication equipment such as a mobile phone can be
operated for an extended time when the fuel cartridge is
attached to the mobile communication equipment. Commu-
nication equipment can be operated without the limitation of
recharging a depleted battery power supply by replacing the
fuel cartridge during the operation of the communication
equipment.

[0065] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in this
embodiment without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:
1. A direct liquid feed fuel cell system comprising:

a housing having a cartridge inserting groove and a first
opening formed in a length direction of the cartridge
inserting groove;

a fuel cell located within the housing and including a
plurality of cathode electrodes on an electrolyte mem-
brane and a plurality of anode electrodes on the elec-
trolyte membrane opposite to the cathode electrodes;

a liquid fuel cartridge that contains a liquid fuel, inserted
into the cartridge inserting groove to supply the liquid
fuel to the anode electrodes; and

a fuel transport unit to transport the liquid fuel to the
anode electrodes, wherein the fuel transport unit is
located between the liquid fuel cartridge and the anode
electrodes, and the liquid fuel is supplied to the fuel
transport unit when the liquid fuel cartridge is rotated
in a first direction to a first position, and the supply of
the liquid fuel is disconnected when the liquid fuel
cartridge is rotated in a direction opposite to the first
direction.

2. The direct liquid feed fuel cell system of claim 1,
wherein a planar surface of the housing covering the cathode
electrodes comprises a plurality of holes for an air supply to
the cathode electrodes.

3. The direct liquid feed fuel cell system of claim 1,
wherein the fuel transport unit comprises a porous sheet that
passes through the first opening and has an end part that
selectively contacts the liquid fuel cartridge according to a
rotation of the liquid fuel cartridge.

4. The direct liquid feed fuel cell system of claim 3,
wherein the fuel transport unit further comprises a transport
plate that supports the transport sheet on a first side of the
transport sheet.

5. The direct liquid feed fuel cell system of claim 4,
wherein the transport plate comprises a slit through which
the end part of the transport sheet passes and a guide unit that
supports the end part of the transport sheet that has passed
through the slit by extending a surface of the slit on the first
side of the transport sheet.
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6. The direct liquid feed fuel cell system of claim 4,
wherein the transport plate comprises a protrusion pattern on
a region outside a region of the anode electrodes, and the
protrusion pattern facilitates a uniform distribution of the
liquid fuel supplied to the transport sheet from the liquid fuel
cartridge.

7. The direct liquid feed fuel cell system of claim 6,
wherein the transport sheet comprises a trench correspond-
ing to the protrusion pattern.

8. The direct liquid feed fuel cell system of claim 7,
wherein the fuel transport unit comprises a spacer plate
having a predetermined height which covers a portion
corresponding to the protrusion pattern of the transport
plate, and the spacer plate is located on a second side of the
transport sheet.

9. The direct liquid feed fuel cell system of claim 1,
wherein the liquid fuel cartridge comprises a cylindrical
main body that stores the liquid fuel, and the cylindrical
main body comprises a long groove in the length direction
of the cartridge inserting groove.

10. The direct liquid feed fuel cell system of claim 9,
wherein the liquid fuel cartridge further comprises a trans-
port layer that surrounds the cylindrical main body, and the
transport layer has an end part that contacts the end part of
the transport sheet by a rotation of the cylindrical main body.

11. The direct liquid feed fuel cell system of claim 9,
wherein an empty space is formed in the cylindrical main
body and the space is filled with the liquid fuel or a porous
member to hold the liquid fuel.

12. The direct liquid feed fuel cell system of claim 9,
wherein a supporting wall on which a plurality of holes are
formed is installed in the cylindrical main body, and the
liquid fuel or a porous member to hold the liquid fuel is filled
inside the supporting wall.

13. The direct liquid feed fuel cell system of claim 3,
wherein the liquid fuel cartridge comprises:

a cylindrical main body that stores the liquid fuel com-
prising a long groove in the length direction of the
cartridge inserting groove;

a pocket which is a hollow cylinder into which the
cylindrical main body is inserted, the pocket having a
second opening formed in the length direction of the
liquid fuel cartridge corresponding to an end part of the
transport sheet;

a cap fixed to an outside of the cylindrical main body
inserted into the pocket to cover the cartridge inserting
groove; and

a cover plate that covers a wall of the long groove by
being rotatably mounted on the pocket, and is opened
by rotation of the cylindrical main body so that the
cylindrical main body can contact the end part of the
transport.

14. The direct liquid feed fuel cell system of claim 13,

further comprising:

an elastic member installed at a bottom of the cartridge
inserting groove to contact the pocket;

a protrusion part on an outer circumference of the pocket;
and

a guide groove in the housing through which the protru-
sion part passes, and after the liquid fuel cartridge is
inserted into the cartridge inserting groove and aligned
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so that the protrusion part passes along the guide
groove, when the cap is released by rotating in the first
direction while the elastic member is compressed by
pushing the cap, the liquid fuel cartridge locates at a
first position where the liquid fuel cartridge is mounted
in the cartridge inserting groove.

15. The direct liquid feed fuel cell system of claim 14,
wherein the guide groove comprises an elastic catch, and
after the liquid fuel cartridge is inserted into the cartridge
inserting groove and aligned so that the protrusion part
passes along the guide groove, when the protrusion part is
released by pressing toward the bottom of the cartridge
inserting groove while the elastic catch and the elastic
member are compressed by pushing the cap, the liquid fuel
cartridge locates at a first position where the liquid fuel
cartridge is mounted in the cartridge inserting groove.

16. The direct liquid feed fuel cell system of claim 3,
wherein the liquid fuel cartridge comprises a cylindrical
main body that stores the liquid fuel, comprising a long
groove in the length direction of the cartridge inserting
groove and a cap fixed to an outer end face of the cylindrical
main body, the direct liquid feed fuel cell system further
comprising a cover plate that covers a wall of the long
groove by being rotatably mounted on the housing to open
by rotation of the cylindrical main body so that the cylin-
drical main body contacts the end part of the transport sheet.

17. The direct liquid feed fuel cell system of claim 16,
further comprising:

an elastic member installed at a bottom of the cartridge
inserting groove to contact the cylindrical main body;

a protrusion part on an outer circumference of the cylin-
drical main body; and

a guide groove in the housing through which the protru-
sion part passes, after the liquid fuel cartridge is
inserted into the cartridge inserting groove and aligned
so that the protrusion part passes along the guide
groove, when the cap is released by rotating in the first
direction while the elastic member is compressed by
pushing the cap, while the protrusion part is moving
along the guide groove, the liquid fuel cartridge locates
at a first position where the liquid fuel cartridge is
mounted in the cartridge inserting groove, and when
the cap is released by further rotating in the first
direction while the elastic member is compressed by
pushing the cap, while the protrusion parts are moving
along the guide groove, the liquid fuel cartridge locates
at a second position where the liquid fuel cartridge
supplies the liquid fuel to the fuel transport unit.

18. The direct liquid feed fuel cell system of claim 1,

further comprising:

an external terminal through which electrical energy
generated by the fuel cell is supplied to the outside; and

a printed circuit substrate comprising circuitry that con-

nects the fuel cell to the external terminal.

19. The direct liquid feed fuel cell system of claim 18,
wherein a mobile communication device is attachable to the
external terminal to receive power from the direct liquid
feed fuel cell.

20. A liquid fuel cartridge which is detachable from a
direct liquid feed fuel cell system, stores liquid fuel therein,
and supplies the liquid fuel to anode electrodes of the direct
liquid feed fuel cell system, wherein the liquid fuel is
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supplied to the direct liquid feed fuel cell system when the
liquid fuel cartridge is rotated in a first direction, and the fuel
supply to the direct liquid feed fuel cell system from the
liquid fuel cartridge is disconnected when the liquid fuel
cartridge is rotated in a direction opposite to the first
direction.

21. The liquid fuel cartridge of claim 20, wherein the
liquid fuel cartridge comprises a cylindrical main body that
stores the liquid fuel, and the cylindrical main body com-
prises a long groove in a length direction of the cylindrical
main body.

22. The liquid fuel cartridge of claim 21, further com-
prising a transport layer that surrounds the cylindrical main
body.

23. The liquid fuel cartridge of claim 21, wherein an
empty space is formed in the cylindrical main body and the
space is filled with a liquid fuel or a porous member to hold
the liquid fuel.

24. The liquid fuel cartridge of claim 21, wherein a
supporting wall in which a plurality of holes are formed is
installed in the cylindrical main body, and a liquid fuel or a
porous member to hold the liquid fuel is filled inside the
supporting wall.

25. The liquid fuel cartridge of claim 21, further com-
prising:

a pocket which is a hollow cylinder into which the
cylindrical main body is inserted, the pocket having an
opening formed in the length direction of the cylindri-
cal main body;

a cap fixed to an outside of the cylindrical main body
inserted into the pocket to cover the cartridge inserting
groove; and

a cover plate that covers a wall of the long groove by
being rotatably mounted on the pocket and is opened
and closed with the rotation of the cylindrical main
body.

26. The liquid fuel cartridge of claim 25, wherein an outer
circumference of the pocket comprises a protrusion part, and
the liquid fuel cartridge locates at a first position where the
liquid fuel cartridge is mounted in the direct liquid feed fuel
cell system by moving the protrusion part along a guide
groove formed in the direct liquid feed fuel cell system.

27. The liquid fuel cartridge of claim 25, further com-
prising:

a guide groove in an outer circumference of the pocket;
and

a protrusion part on the direct liquid feed fuel cell system,
to mount the liquid fuel cartridge in the direct feed
liquid fuel system by moving the guide groove along
the protrusion.

28. The liquid fuel cartridge of claim 21, wherein an outer
circumference of the cylindrical main body comprises a
protrusion part to move along a guide groove formed in the
direct liquid feed fuel cell system, such that the liquid fuel
cartridge locates at a first position where the liquid fuel
cartridge is mounted in the direct liquid feed fuel cell
system, and the liquid fuel cartridge locates at a second
position with further rotation by movement of the protrusion
part further along the guide groove with the rotation of the
cylindrical main body in the first direction where the liquid
fuel cartridge supplies the liquid fuel to the direct liquid feed
fuel cell system.
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29. A direct liquid feed fuel cell system comprising: the liquid fuel cartridge inserted in the cavity, comprising:
a housing; a main body to hold a liquid fuel, and
a liquid fuel cartridge; . -
a door to open when the main body of the liquid fuel
a fuel cell in the housing to supply an electrical current cartridge is rotated in a first direction to allow the
external to the housing, the fuel cell having a cathode, liquid fuel to flow to the anode of the fuel cell and

an anode, and an electrolyte membrane between the

close when the main body is rotated in a direction
cathode and the anode;

opposite to the first direction to interrupt the liquid
a cavity of the housing outer surface to accept the liquid fuel flow to the anode.

fuel cartridge, the cavity having a longitudinal opening;

and k% & %



